Simvastatin stimulates VEGF release via p44/p42 MAP kinase in vascular smooth muscle cells.
It has been shown that 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase inhibitors (statins) modulate vascular smooth muscle cell functions. In the present study, we investigated the effect of simvastatin on vascular endothelial growth factor (VEGF) release, and the underlying mechanism, in a rat aortic smooth muscle cell line, A10 cells. Administration of simvastatin increased the VEGF level in rat plasma in vivo. In cultured cells, simvastatin significantly stimulated VEGF release in a dose-dependent manner. Simvastatin induced the phosphorylation of p44/p42 MAP kinase but not p38 MAP kinase or SAPK (stress-activated protein kinase)/JNK (c-Jun N-terminal kinase). PD98059 and U-0126, inhibitors of the upstream kinase that activates p44/p42 MAP kinase, significantly reduced the simvastatin-induced VEGF release in a dose-dependent manner. The phosphorylation of p44/p42 MAP kinase induced by simvastatin was reduced by PD98059 or U-0126. Moreover, a bolus injection of PD98059 truly suppressed the simvastatin-increased VEGF level in rat plasma in vivo. These results strongly suggest that p44/p42 MAP kinase plays a role at least partly in the simvastatin-stimulated VEGF release in vascular smooth muscle cells.